Additional stable isotope tracer experiment after high-temperature and -pressure 76 incubation. An additional stable isotope tracer experiment was conducted using the 77 control and CO 2 -injected microcosms in which methane production ceased 78 ( Supplementary Fig. S2 ). After the experiment shown in Supplementary Fig. S1 was 79 completed, the control and CO 2 -injected microcosms were re-amended with the same 80 amount of acetate (8 mmol). The [2-13 C]-acetate labeled microcosms were labeled again 81 with 80 µmol of [2-13 C]-acetate. Then, the headspaces were pressurized with the 82 opposite gases, i.e., the control microcosms were pressurized with a mixture of N 2 /CO 2 83 (90:10) at 5 MPa after addition of sodium bicarbonate (final concentration of 74 mM), 84 and designated "control ! CO 2 -injected microcosms". The CO 2 -injected microcosms 85 were pressurized with N 2 gas at 5 MPa, and designated "CO 2 -injected ! control 86 microcosms". All incubations were performed at 55°C.
800 ml of production water from Yabase oil field! 8 ml of crude oil from Yabase oil field! 1-L stainless-steel cylinder bottle! High-temperature and -pressure incubation at 55°C and 5 MPa! Pressurization with N 2 gas Pressurization with a mixture of N 2 /CO 2 (90:10) Addition of either a trace amount of 13 Supplementary Table S4 . Thermodynamic constraints on methanogenic hexadecane degradation (Dolfing et al., 2008) . Supplementary Table S4 . Phylogenetic affiliations and numbers of archaeal 16S rRNA sequences retrieved from clone libraries generated from the original production water, the control (day 116), CO 2 -injected (day 103), "control ! CO 2 -injected" (day 95) and "CO 2 -injected ! control" (day 132) microcosms. Methanosarcinales Methanosaeta thermophila PT (AB071701) 99.5 12 CO2>N2A14 * The nucleotide sequences of type clones have been deposited at DDBJ/EMBL/Genbank. The accession numbers are AB668482-AB668491 and AB710372-AB710376.
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73 Supplementary Table S5 . Phylogenetic affiliations and numbers of bacterial 16S rRNA sequences retrieved from clone libraries generated from the original production water, the control (day 116), CO 2 -injected (day 103), "control ! CO 2 -injected" (day 95) and "CO 2 -injected ! control" (day 132) microcosms. Thermotoga hypogea SEBR 7054 (U89768) 99.1 1 CO2>N2B2 * The nucleotide sequences of type clones have been deposited at DDBJ/EMBL/Genbank. The accession numbers are AB668492-AB668513 and AB710350-AB710371.
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headspace of bicarbonate-buffered marine mineral medium (10 mM sodium acetate). 
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